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DISCLAIMERS

All training materials contained herein were developed by the
Georgia bureau of investigation
and are delivered in cooperation with the
Georgia state patrol .
Logistical training support is provided by The
Georgia public safety training center
Governors office of highway safety
And
criminal justice coordinating council

While the administrative, procedural, and clerical steps de-
scribed in this manual are intended to be used to assist in
training operators in the best practices for breath alcohol
testing, this manual should not be construed as the official
method for breath alcohol testing which can be found in GBI
Rule 92 -3.

Pursuant to O.C.G.A. 40 -6-392 the Georgia bureau of investiga-
tion promulgates official methods for chemical testing of al-
cohol in breath. These methods can be found on file at the of-
fice of the secretary of state, rules of the Georgia bureau of
investigation 92 -3.

http://rules.sos.state.ga.us/pages/GEORGIA_BUREAU_OF_INVESTIGATION/IMPLIED_CONSENT/
index.html

The information contained in this manual is intended for edu-
cational purposes and reference use only, it does not consti-
tute legal advice and neither GBI, GSP, GPSTC, GOHS, CJCC nor the
author is responsible for the misuse or misrepresentation of in-
formation contained herein.

The right to reproduce the information contained herein is
reserved

Note on the 2019 revisiorithe intent of the 2019 revision to the Intoxilyzer 9000 Gdorgia Op-

eratords Training manual i's to infor ope
issues potentially affecting evidential breath alcohol testing in the state of Georgig] It should
tioned however, that the I ntoxilyzer | 9000

training supplement and should not be construed as an establishment of official telsting meth
described in the Official Code of Georgia Annotated which can be found-B BEiBasajle 92
note that the new Georgia Implied Consent Notice became effective April'28019.
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INTRODUCTION

Since the dawn of the automotive age al cohol Con s
early as 1904, investigators started to notice a gro
vehicle involved fatalities. I n the ensuing years, s
bet ween a motoristods alcohol |l evel and their risk of
ment of the first DUI | egislation that directly defi
established, this | egislation created a new challeng
fleeting nature of alcohol in the human body, the o0b
became a | imiting factor in the enforcement of DUI I
plied Consent law in 1953. This Implied Consent | aw
exchange for implied consent to test their blood, br
were DUI .

I n order to protect the motoring and boating publ
that can be found in Titles 40 and 52 of the Officia
l'y pertaining to DUI are as foll ows:

O.C. G:5A540 Georgiabs I mplied Consent Law
This |l aw states that any person who operat
arrested for the offense of DUI shall be d
order to determine if they are driving und

O.C. G5A740Q: Georgiabs I mplied Consent Notice
This |l aw defines the warning read to motor
ConsenPl ¢dasve note that this warning'™0als9 r e

O. C. G:68940 Georgiabés DUI Statute.

This | aw defines driving under the influen

O. C. G:682920 Chemical Testing Statute.

This | aw defines the requirements for chem
plied Consent and DUI statute.

O.C.G:1A:40Title 40 Definitions.

This statute defines alcohol concentration
testing.

O. C. G:7A252 Georgiab6s Boating Under the I nflue
This statute defines both boating under th
of individuals suspected of BUI

Under O.63%2Athd0l egislature has established the
of a DUThiag retsdat ute requires that chemical tests be
Georgia Bureau. ofSpewiefsitd aglalty otnhe Division of Forens

1T Approve satisfactory techniques and methods to

to conduct analyses

T Il ssue permits to conduct analyses

1T Il ssue requirements for properly operating and m

T Ilssue certificates that instruments have met th
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Where can the official met hod approved by the G

In accordance with this authority and obligation,
an approved method for alcohol analysis when perform
ment. The official met hod for breath alcohol testing

s e MAB I RuBéeappendi x A).
Pursuant t@&:GBI Rul e 92
(12)(a) The methods approved by the Division of F

analysis shall consist of the foll owing:

(1) the analysis shall be conduc3.e0db ons)an appr

(2) the analysis shall be performed by an-indi

302 (2); and

(3t)he testing instrument shal/l have been check
ance wi t3h ORBul(e8)92a) ;

Thus, in order to ensure that a breath test s ad
3, the operator shouvVdl edspaemnmi tatnhdiukday apeps deed edaamgdo r
t hat the i nstrwareind ihmssp ecetciednved a
What instruments are approved for breath alcohol
Pursuant t@. GBI Rule 92

(5) Breath tests otbeeebhhag tast oshgihabeatontot

approved by the Director of the Division of Foren

alcohol analyzer not specifically listed in this

Forensic Sciences or designee prior to its wuse in

(a) The Intoxilyzer Model 5000 manufactured by

hol tests conducted on or before December 31,

(b) The Intoxilyzer Model 9000 manufactured by

hol tests conducted on or after January 1, 201
This meanisnt oxilyzer 9000 is the sole approved i.nstr
Can a PBT be used to test a DUI suspect?

The GBI has approved a variety of portable breath
These ddwiteeensdeadr d o be used to determine whethdurangi
preerrest scrreemniingt emded are be approved to deter mine
evidenti al Forpaseosmpl ete | ist of approved PBTs, ple
manual
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LEGAL FOUNDATIONS FOR CHEMICAL TESTING
PRESENTED WITH INPUT FROM GEORGIA PAC

In order to obtain a chemical test result that wi
shoul d be careful to consider several foundational
chemical test. This wildl ensure that the arresting
sary for an admissible breath test. Whil e the circlt
outline several key concepts that should be carefull

course of action.

Driving Under the Influence (DUI)

The majority of chemical tests req0e€t 6d6R8OM4G M0
monly known as the DUI statute. A close reading of
ist can be found to be Adriving under the influencec

Defining DUI: O.C.G.A 466-391

DUI Less Safe DUI Per Se Alcohol Other
(concentration defined as DUI)

(@)(1) Alcohol | (a)(3) Inhalanty (a)(5) 21 & oldg (k)(1) Under 21| (i) Child Endan
( 0.08 or greater)| (0.02 or greater) germent

(@)(2) Drugs | (a)(4) Combinatiq (i) Commercial M (a)(6) Per Se
(0.04 or greater) Drugs

Before a motori st can be arrested for DUI , an of
not probable cause exists to belb2¥%k. t hdostmobDUOIriishve
sist of three phases:

1.Vehicle :l n TNhcet iodrf i cer must deci de whet her or n

2.Per sonal Cbme acftf i cer mu st deci de whet her or no
the vehicle.

3.Praerrest :ScrTeheenionfgf i cer must decide whether or r
subject for DUI.

Vehicle in Motion / Stopping the Vehicle

It must be understood that when a officer direct
the vehicle and its contents. Because the U.S. Cons
zurtetse of ficer must have reasonabl e rticul abl e susp
briefly detaifriizona cvw ujpaalnnsson 555 323,327 (2009)
lvey v State 310 Ga App 796 (2009))

a
us
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asonable articul ablepesaisfpii @, oar tciacu lbaeb Ide f fi metds ac
e suspicion offheémsi mius®li ccoamdshtoul d be based on
e objective observations of the officer, knowr
ions made by trained | aw enforcement personnel

ped through:
.Observation of a traffic violation.

.The collective knowledge of the police. (e.g. I r
iIState v Pernnyman 248 Ga App 446 (2001))

ons that give rise to a reasonable belie
ctly observe a viol atdWanl dorcocnu rvr i Sitgat ¢ e3

d be noted that

ul the articul able suspicion
he officer only needs

t o Cd ;atr kb Ivi $Sh ait red i2Wi3d C

Per sonal Contact / Det enti on

detain persons suspe
icions that a cri me

Law enforcement of ficers ma
u i

termine their i dent it

i

I

y
pose of investigating their susp
modest number of questions to de
fficers mayrask She e ns:
able cause to arrest tl

suspicions. During this time o
ties to determine whether prob

Pr-&rrest Screening

I n order to arrest a subjebtbftes clhdilsice vt éh et tod fdrciev e
OCGA68®1. The test for probable cause requires merel
certainty, but more than a suspicion This means to ¢
sonably trustworthy information sufficient to authori
cal control of a moving vehicle while under the infl
safe&sllmwytion v State 281 Ga App 650 (2008he nafrfer py ev e
in the defendant's system is not enough to satisfy tI
ant's driving abil i(tSy awas vi. mBd iamed aby,al3d8dhala. App 1

In order to determine whether probable cause exi s
symptoms of i mpairment and may empl oy the use of inve
ers (PBTs). (Not e: PBT results may only be used to | e
exact breath alcohol concentration.) A detaineebs pc¢
ure to participate in these activities cannot form ¢t}
answers giprob &kl teof dhhacleieeve a cri me has been committe
be released It s hoduoledshkmeodn d toe ch dtvh astdMi tir Haen dahfwflrie agahrq s € s t
ing a detained mot or iSsttatper ivorOOa&tDoo ntnheel |p)o2 Pnbte Godf raitapr geredsst 2.
statements and actions are usually admissible against

Common Tools For Evaluating Probable Cause

Manner of Driving Manner of Exit | Timeframe of Drinkit ~ Condition of Eyes

Traffic Violations Demeanor Appearance of Driv¢ Speech

Manner of Stop Odor of Alcohol Dri ver 0s| OtherObservations

Vehicle Condition | Admission to Drinkirl Physical Manifestati SFSTs/ PBT results
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Arrest

Once the investigation is complete, the officer n
effectuated whenv drhtetaodtfinddrecatmakébaanbrief detenti ol
ject is Ain custodyo. I f a motorist who has Deepncdest
todyomust &adwi £ his Miranda -aigbss s$haberent $§otroahg

a criminalMipraandaedisngp.ot required for the admissibili:
to a br.&sSdtah et eyt Turnquéelshte 3ESA0 KX DT (d2GXI)Mi)ni ng whet h
i s whether or not a reasonabl e person in the suspect
temporGrriyder v St ate 3)19ThQuas ,Aptpr esabt7me(n2t0 1a3f) a mot or i st
sidered equivalent to a for mal arrest when:
1. The subject is verbally or physically restral
to |l eave. (Note: Whether of not the officer
mi ne arrest.
2. The driver is datdi modrfomabeseat @exeé gent circ
3.Part of the detention is spent in the patrol
4 . The officer persistently questions the dri ve]
nating circumstances.
5. The driver is a minor and is denied per mi ssi
6. The officer tells the subject the@gGAARBuUNnder
Once the arrest is made, the officer wildl l'i kely
1. The basis of the arrest.
2. The circumstances of the arrest.
3. How the officer told the driver of the arre
4 . How and when the officer read the driver th
5. What statements the driver made to the offi
6. What statements the officer made to the dri
7. Whether the subject voluntarily consented t
The I mplied Consent and Chemical Testing Statutes
Once an arrest is made p6G3S%lLamevemwmala oibetatsoat of
ficerbés course of action.
O.C. G:56A540 Georgiabdbs I mplied Consent Law
T All ows | aw enforcement to request that conse!
DUI exi sts.
O.C. G5A740: Georgiads Implied €BAgdeht Notice.
1T Establishes the | anguage of the ©DB®SI ))3&d Cons
T Al'l ows for the use of search warrants if con:
T Sets up the process for Administrative Licen:
O. C. G:62920 Chemical Testing Statute.
T Al'l ows for chemical testing of motorists.
f Provides the methods by which chemical tests
1T Establishes | egal presumptions of DUI with
1T Sets the framework for the admissibility of
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Establishing Grounds for a Search

I f the officer chooses to pursue a chemical test,
It should be noted that this is considered a search
have held that in order for &hseprobuwarpoé&nt hmassehe
exception for a warrant| elsnss a e@mUlc hc arsues tt hbee epx ceespetniton s

l1.Establishment of exiAeadr d¢dimguimsttame edS Supr e me
BAC evidence is dissipatingiagdheéad)thbomesadbehnegr
needs that would take pr iU&r iSuyr ewme r-6Calulv aMiNamnhledlal
consin, -ldkR&SoMssessoidti v McNeely

2.0btaining the voluntdmye d¢domdenthadf sthivell du lbjee wts.e
in most Ltmpksedsv@omgeirgt founrbsb 7i.n .OdHBA s4bei ng sai
tinguished voluntary consentpfireiml e gepalnt ebded csoumsepeel
for failing to providefuaesamptevaohtdattah gnpdhheardiedda
be obtained prior to effectuating the search or
other wvalid waee aGa Suxpcredhimdi lothhMmX1 &2 5t at e

Obtaining Consent

I n most cases, in order to obtain voluntary conse
under the Implied Consent | aw. This is wusually accol
on DS form 354 mtathagt MmeaotflaaThieasbot mpleigeid r@adnsent ¢
OCGA-560. 1 and contains different warnings for subje
cle, and subjects under age 21. The arrestinagtoftfhiec
time of ,t hotanmnlagsesr ,e xi gent circumstlancess awWan samtl ea t d¢
plied Consent Warning to any hearing or trial. Do nol
plied Consent warning from memory. Be swowre deosrrd made s |
sure to amatninceu!| dtne wthhec h .t hlef svuobljuenctta rcyo ncsoennsteendt t o s u
be clearly established, the subject should be consi

Anal vzing Vol :untdaerry Gxoencsfeinatt aawness must reflrat| mear

l'y a submission to authority. I n other words the c
decline the officersé request to search. I n making
tors: 1) prolonged questioning , 2) the use of physi
cation, 5) intelligence, 6) |l ength of detentian, 7
i mpact of a submission to authority. The court has

personds capacityStateot uhdrag i AY6AOMZIENT .

After reading the I mplied Consent Warning, i f the
thdy have the right to speak to an attor neRaoshoefnf dwe cS
281 Ga App) 3NDf6t dr20t0l6g dri ver submitsetgaot bbda kesaisgomaatbe
attempt to amyomenpueadte made nbe ptemeedti ve@®@stfher r&asponsi
pay and make arrangements to have the independent t e:
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Guidelines for Obtaining a Chemical Test |

I f the officer chooses to request tthhlaey thestpurbg &

appropriate I mplied Consentn Vdarrdneirngf otro tthhies sruebgjueecstt
ing must be read:

1. After the MHoiumgth of SdranestS05G0311 and Handgchuh

2.As close to the poPierrtanoof varSrteastte 2aps0 pGoas s7iOfl,e .7 Of

3.Without alteration to theHaubissamtvabt mean2dy

(19p8)

4.1 n EnRguri-@8eagyero v State 255 GadNoApp 7PUrs@axyxht( 20

a reasonabl e attempt must be made to provilde a

ment does not extend to translating the | mpli ec

er, officers should consider whether the dubj ec

nificantly i mpact their ability to act frgqely

5. Must revwlltunitmroyhebohsesesntispect rogf umsiaslt. be Jcons

Note: This means that samples taken fromj subj

wi se incapable of giving voluntary conselnt mu

tablishment of exG@geAppci AreaMmME2@Q0 cRsi |l dy| vs S

I s obtaining a breath sample as search incident to

In 2016, the US Supreme cour tl4r6wBl)ed hiant Birrecanfhi et led

sally performedawséehoaoh anwiademanThiassaedx @aavgtuilomrapmpmlti e

to blood tests. The Georgia Supreme Cmatrhhod adfer d btuc

samulte |l i zed by breath testing instr wmaenpted liendp Itioc aatcda s

pate in acts that generaflreud ncduenithnatli ogi ttvié daemicsgen o a )

sure a | egabrleyatald ndliscsal®aler gesat i s t o obtain t h®onwwdrusmnd

Iy, t he nor mal coll ection of bl ood and urine were no

Ref usal s

The I mplied Consent warning affords the arrested
ical testing; however, this does not preclude the officer from ultimately obtaining a search warrant. In the event of are -
fusal, the officer must send a notice tensafapa®&rmrde 4 th et

Department of Driverds Services
OSAH hearing to determine wheth
the scope of this hearing shoul

(See DS Form 1205)
er suffici eni6 7g.rlo u(ngd)s(
d be Iimited to:

1. Whether the officer had probable cau639X.0 beli

2. Whet h
noti ce.

D
—

the officer properly advised the defen

3. Whether the dedRndant refused the test

3 Whet her the test showed amwNinhleatwhfeurl tdhreu gt eosrt aw:
by a person possessing a valid permit on an inst
good working order as prescribed by the manufactu

10
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Wa
de
or
no
f u

5

ny subject who does not voluntarily consent to c

ing i s deemed t or enfawsea lr etfou sperdo vtiedset iangh |l oolfdheor ur i

e against theddefremd ®rst aatl etgrail ali nf erence that th

| cohol This along with other evidence can be u

d that some subjects will deliberately refuse th
The f ol |l owi nvge rabrael sroenfeu seaxlasmpl es on non

.Silence in theMiflese vofStaatree RBebstGa App 632 (1999
.Repeated demandaifrorankrs &t tSé¢raney 24 Ga App 123
.Faking a sample / I ntenti ondaulnlty vprSavaitdei n2g4 Ya nGAl nA
.DilatorWiTaest ivcsSmi{th 239 Ga App 641 (1999)

Based on current Georgia |l aw can the refusal to prov
fendant at a criminal?

As discussed previously, because a subject must a
t hey cannot be compelled to submit to a breath test
Georgia Suprema Cohbjrectr s edecihaiton to invoke the rigl
be held against t.hemnm fata as whrjiencitn arle ftusieassl or fail s to
strocnhognisyi deadiag the I mplied ConsentiNotheg amdemneqte
dence of the refusradf Usoal tthee submmitnatlo ta ibelloodA or wuri
be admissible iln amyddriiminmdll yt,ritdhe courtds deci sion
bility of breath test refusal evidence at ALS hearin
sent Notice was modified effective April 28, 2019 to
would be used against a defendant at tri al
What if someone changes their mind after initially r
Georgia |l aw requires that the driver be advised of h
fuses the tests, you may not administer a chemical t
warrant i s obtainedthdaednmrigvear clhhas ttsh dnandieg hatk lere e shcei nt de s
alty under sokmewel lr cuhsbadoe DePt4d8df Pudli 20B6alGAt Apyp
However in order for a rescission to be valid it mus

1.1t must be done within a short an reasonable ti

2. The test must stildl be accurate.

3. The testing equipment must stil/l be readily ava

4.1t must not result in a substanti al i nconvenien

5. The subject must be in the custody of the arres;
Law enforcement personnel may ask a subject who refu
but must be careful not to cb@e7ck (dhelpsudllecaws f Ars tol
chemical testing from a refusing subject by means of

11
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I ndependent Tests
When the driver agrees to the requested t dsntd,eptemal elnm
chemical test from qualified personnebhfoerthbey bwne
to the stadeé@é@smaerstt hat the arresting officer must pe
obtai nedmusdtutmakeheay reasonabl e attempt to accommodat e
ing by t.he Isnubtjheectevent that an independent test requ
make every effort to come to a mutually agreeable re
court does not require officers to honor wunreasonabl
i s reasonabl e the offi cerRisthtoeurl dv wStiagthe t3h0ep :f ®a | Aopwpi Nn6gE
1. The availability of or access to funds to pay f
2.A protracted delay in giving the test if the of
3. The availability of police time and other resou]
4 . The | ocation of the requested facilities.
5. The opportunity and ability of th accused to m
Submi ssion to the Tests
When the driver agrees to the requested test, the
tered wWnderoft odireest i ng Tdod és®rbeean t hat t he arresting of
ister the tests or even observe the entire process.
or by other qualified personnel |nshmehbcmaesveerofbeblaobolde
from first hand knowledge that the requirements for
be admiThei blegui rements for admissibility of a chemic
46392 and GBI aRul st®%2 e that the test must be perforn
On iamstrumentbyapmre GBI Ru3l.e069212 GBI Ru3l.e0 6X25) ( b)
Breath Test Report
I nstallation | etter
By someone vpadsisde spp GBI Ru3l.e069212 Operatoroés per mit
On an instruwmahitdr GBIl Ru3l.e069212 Certi fi cat ecoorfr ellnastp-e
odic inspecti ing to the Date of L
|l i sted on the report
On an instrument v OCGA-68®2(a)(Operatorbs testimony
tached and in good I nstrument diagnost:i
scribed by the Air Bl anks
Dry gas <calibration
Quarterly I nspection

12
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So how should an officer obtain a

There are many considerations
a suspect and request a chemical
of ficer might reasonably contempl

breath

t hat need to
test. Bel ow
ate when

sampl e

Do not Arrest for DUI

prd
o

Sample

f N
Articulable Suspicion Briefly Detain the Probable Causéo Ar-
to stop or investigate th{ Yes /| Suspect ahtlesti- rest for DUI?
motorist? gate '
g y
1<
g Arrest for Obtaimra Blood Sample
DUI based ocgxigency.
Do not Arrest for DUI
o
1 §
Isblood necessary Can the motorist Is there a clear and
or warranted? Yes givevoluntary No pressing health, safety,
consentto or law enforcement
search? need that would take
< Ja@ priority over war-
rant application?
Readmplied Con- Readmplied Submit 4205
sentand ask for Consentand and charge wi g
Breath ask foBlood Refusal
ﬂ Is asearch
0 o charge with warrant fea-
S s, DUI less safd\,NC.!| sible / rea-
sonabfe
Wasvoluntary Wasvoluntary
consentob- consentob- Obtain &8lood
taine@ tained Yes Sample <
?
> ﬂ
@ .
ObtainSearch
Obtain &reath Submit 42055 the result is greht- Warrant for
AT er than ope s e g Blood Sample

13

i s
deci din



| NTOXI LYZER 9000 GEORGI A OPRR®RARedgsdd S TRAI NI NG
ALCOHOL TOXICOLOGY: WHAT DOES IT MEAN TO BE UNDER THE

INLFUENCE?
The term Adriving under the influenceodo or DUI is ge
i n OC&M 940 This means that a motorist must not oper
drugs, or inhalants to the extent that deéioeudcérivied
or it renders them |l ess safe to drive (less safe).
mi ne the | evel or alcohol in the body ianpd bwheaitl hceorh od r.

How does alcohol cause i mpairment?

Al cohol dept sisaaalhl individuals, and i f consumed i
of various physiological and cognitive functions. It
ica messengersinthe nervoussystemknownasn e ur ot r a.ns mBy tiemtser f ering with ne
slows, inhibits, and depresses the efficient transmi
feres with the brainés ability to effectively send a
as intoxication or iinppaaiirirmeersitit mpllyw & hdismicmingleed ,abi | i
resulting from depression of the nervous system by a
mot or vehicle, then alcohol has impaired driving abi
vehicle |l ess safely than dtirh evyi nmgo ri.mgBadityweesamt | tdh @ sl ibmi td:
l ethality, it is |l ogical to conclude that there rexis
highly tolerant to alcoholi,mpwailrimesrhtivevi dead icltiatby et @ nd)
safely.

concentrated Image from
attention, ; " adca;mﬁ.edu
speed control 0.08
0.07 Information
HH 0.06 iy
H'¢'¢-0-H —> 8 — > oos
HH - coordination I o fty’:t::lvemen(
Ethyl Alcohol . ooy T sesdnes
T T
Divided attention,
reaction time,
B ra | n visual function
Image from www.stanford.edu
Impairment
How is i mpairment related to alcohol l evel ?

I't has been |l ong understood that there is a direc
subject and the degre ofsubnpadtrne ni| odd porodurcest. h al
to the degree of |mpa|rmdritstlrgenyfarcean&xpemrplaerl(mlemg e X
ment can frequently be observed in the driving or ph
der controlled observation and testing. I't should b
tions have different sensitivity to alcohol, a subje
with respect to anmoptahieermentT hiss dneepaennsd etnitatupon both th
the task .i Dueuaontitdin s fact, different alS¢calgels loéveing
tianmd are typically characterized by different physi

14
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Wh at are the
Stage * BAC
Range

Near Sobriety 0.020.05 ¢
(Subclinical)

Euphoria 0.030.12 1

il

=A =4 =4 =4

= =4

Excitement 0.090.25

==

==

=A =4 =4 -4 -4 -4

typical

Nearly normal appear- |
ance / behavior*

Onset of judgment im-
pairment

Onset Attention/Vigilan T
Impairment

Naive task impairment 1
Drowsiness

Onset Divided Attentiot
Impairment

Mild Euphoria 1

Increased self confi-
dence

Increased sociability 1
Decreased inhibitions
Diminished attention

Impairment of Judg-
ment
Impaired divided attent T

Onset odensorymotor 1

and balance impairme
1

f

Emotional Instability 1
Loses critical judgment

Impairment of percep- T
tion/comprehension

Slowed reaction time 1
Reduced visual acuity
Incoordination

Impaired balance
Slurred speech
Vomiting

mani festations

Typical Manifestations Possible Driving Im-

pairment

Compensatory / 1
Adaptive tracking ¢
visual search impa
ment onset

Evasive maneuver
impairment onset T

Emergency brakin
impairment onset

Impaired depth per |
ception / speed esl
mation

Increase in lane pc
tion deviation

Impairment of judg
ment / recognition

Slowed reaction tin
Slowed glare reco\

Diminished Peripht
al recognition
Difficulty maintainir
lane, distance, and
speed. (divided att
tion)

Difficulty accelerati |
smoothly

Braking errors
Signal/ control erro T

Difficulty steering /
curve taking

of al cohol i

Other Comments

The majority of driving
studies show impair-
ment at alcohol levels
0.05 or less.
(Moskowitz 2000)

Drivers under age 21
show significant eleva-
tion in crash risk at
BACs above 0.02.
(Peck, 2007)

Approx. 95% of driv-

ing studies show im-
pairment by the time
subjects reach a BAC of
0.08. (Moskowitz

2000)

A BAC of 0.08 repre-
sents an increase in

crash risk of approxi-
mately 300% (Grand
Rapids Study, 1964)

0.120.16 is the aver-
age BAC in DUI related
fatalities.

99% of driving studies
show impairment at
alcohol levels 0.09 or
less.

A BAC of 0.14 repre-
sents an increase in
crash risk of approxi-
mately 2000% (Grand
Rapids Study, 1964)

*Note: Manifestations such as the odor of an alcoholic beverage, flushed appearance, and bloodshot/w:
may be an indication of drinking , but they are not highly correlated with a particular level of alcohol.
**Note: Impaired driving effects are cumulative and include effects from levels below the specified stz
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BAC
Range

0.180.30 1

Stage*

Confusion Disorientation / mental 1

confusion q
T Vertigo T
Exaggerated emotions

Visual / Perception dis-
turbances

Gross incoordination
Slurred Speech
Staggering gait
Vomiting

= =4

=A =2 =4 4 =

Stupor 0.250.40 Apathy / Loss of motor

control 1

1 Inability to stand or
walk

T Stupor / Loss of con-
sciousness or memory

Loss of bladder control
1 Coma / Death

Coma/Death >0.40 1 Coma/Death

A OP-RRARe@sN S TRAI

Typical Manifestations Possible Driving Im-

pairment

Numerous Effects 1
Driving off roadway
Driving wrong direc

tion

Improper lane usag

Numerous Effects 1
Passing out behinc

the wheel

NI NG

Other Comments

Increase in crash risk
at 0.17 is 4,500%,

and goes up exponen-
tially. (Grand Rapicls
Study, 1964)

May show subnor-
mal temperature,
decreased re-
sponse to pain
stimuli, and leth-
argy as impaired
consciousness /
coma onsets.

Death from respiratory
depression / cardiac arrest

*Wor k partially adapted from Kurt Dubowskids : 6St a
Moskowitzds 0Characteristics and | mpairment

Does everyone show the same manifestations at th
I't should be noted that the degree to which certa
centration may vary from penodrettdn ap&mshaniadn atelead ad yal
tempt to diminish or adapt to the frequent presence
i mpairing effects. While the body can exhibit some
ing the elimination rate or desensitizing thel enmeaerrnveodu
or task dependent. behlatviiog aweltlol kemoawmmrc et hat i f si mpl e
the influence of alcohol, a tolerance with respect t
| arge doses of allcaorhrod d mtaxy!| maheyrwcoef omd cohol 6s I mpairin
may exhibit a relatively nor mal outward appearance a
served at significant al cohol l evel s with relation t

Simple [/ Well Lear
Wal ki ng
Tal ki ng

Si mple Motor Tas

Si mple Cognitive

16
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ALCOHOL PHARMACOKINETICS: WHAT AFFECTS THE LEVEL OF
ALCOHOL IN THE BLOOD?

When discussing the disposition of alcohol in the
in an individual is dynamic or constantly changing.
can be affected by four primary biological processes

1. Admi ni sétGeatttiionng al cohol i ntc o

| plateau (absorption approx. = elim)

2. Absor®@Geobbhing al cohol i nto administration

3.Di stri-Bpteading alcohol outg |

4 El i mi na&eitan ng al cohol out o™

Time (min)

Administration (Getting Alcoh \ | Absorption time )
Whenever an officer encounter Elimination time pect
influence of alcohol, the mos. __.....c.. 4«<<...n th
much the driver fAhad to drink. o While the amount
are several other factors regarding administratio
T Amoumft al cohol consumed. Remember that beverage
can come in other sizes such as 16, 24 or even
supplied alcoholic beverages are typically adju:
standartdy pirdalkl y @.otétfali misd aédbtwwiuggle sal cohol whi ch i
amount ofonae croehgoul arn 12 fl oz beer, one 5 floz gl
T Typd alcohol consumed. T ity eingg tphr ioma raildcgmhdodar o
significantly. The strength of an al coholpircmobfev:
One half the proof value is equivalent to the %
and serving sizes for alcoholic beverages are |
9 Time alcoholic beverage consumption. The amount
alcoholic beverage has a significant affect on
1 Route of admhhnssmanptebhect the fraction or the
or al consumption is by far the most common rout
can be administered by other routes such as i nh

Beverage Avg. Alcohol Typical Con- | Sugar Source Production Std Serving

Content tent Range Method size

Beer 3-6% 314% Barley and Hop Fermentation 12 floz / 5%
Wine 1012% 7-14% Grapes Fermentation 5 floz/12%
Whisky 40% / 80 proof 4075% Barley/Rye/Corn  Distillation 1.5 floz/ 40%
Brandy 40% / 80 proof 4043% Wine/Grapes Distillation 1.5 floz / 40%
Vodka 40%/ 80 proof 4075% Cereal /Potatoe:  Distillation 1.5 floz/ 40%
Rum 40%50% 4095% Sugar/Molasse:  Distillation 1.5floz/40%
Tequila 40% / 80 proof 4050% Agave Distillation 1.5 floz/ 40%

Gin 40% 4050% Juniper Berries  Distillation 1.5floz / 40%

Note: Numerous Rbeverage items such as perfumes, cleaning supplies, extracts, mouthwashes
sanitizer and over the counter medicines can contain varying levels of ethyl alcohol.
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Absorption (Getting Alcohol into the Bl ood)

When an individual drinks an alcoholic beverag
al cohol can be measured, however, it has to | eav
process of moving alcohol from thahabsdi.gtb bBevcea usrea c
tines are far more efficient than the stomach at
hol to be completely absorbed into the Dbloodstrea
depends on how efficiently alcohol | eaves the sto
such as, type and amount of food consumed with th
the time interval over which consumption occur s.
di sease, and drug use can affect the speed of abs
oo Peak BAC fasting - 17 min Est. Time to Peak BAC vs.

Stomach Condition
""" End of Peak BAC normal meal - 52 min 175 Ib male4 std drinks over 60 mih

Drinking
0.060

0.050

Peak BAC large meal - 75 min

Typical Times to Peak BAC

BAC

Fasting: within 30 min

Normal Meal: within 1 hr

0.020

Large Meal: up to 2 hr

0.010

*hypothetical illustration

O ML DN BT TN O M OO NL®T RO MDD NN® TSN MmO DN
M R R A R R R E EE R EEEEEEEEEEEEEEEE R
FrFrF S rFPFFRFRAANRRNSIRI s EssdsaSsss

Time(min)

For most subject
amount and type

S
of Oondaver ahe atpenas

reach a peak al coh
00
un

S o

the factor that gen
f
I

o] concentration wi [
cant amount of f d is present in the t
when a | arge amo t of food is present i
reach p k al cohol concentratio
in excess of two hours after th
It of disease or physiological abnorm
the sihmpeprodéfithe, BACoducing a greater,
I

ower plateau when absorption is sl ow.

0
d
u

What is the significance of absorption with r

Because the alcohol l evel in a drinking subjec
the subject at the point of a will differ frr
magni tude and direction of th ference is dep
bet ween the point of arrest a ti me of testi
u
t

While the vast majority of s

there remains a possibility

of this posasish Absorption BAC  Alcohol in the N
nsidered DUI i f Status level Stomach i s

S
0}

come o Ie fTon Ltes ‘t" Absorptive Increasin  Significant | ' " 9
n
h
r

f
e
s i n DUI rel at e
h

r
i
n
s
h e subjectbs al

del ay i n admi|l Peak/Platea Little Little al ot
| eve t hat S Change onsi

g
ol I
ed at the point

Post Absorpti Decreasir None
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Di stribution (Spreading Al cohol Out within the Bo

It is wel/l understood that a personds bl ood al
of alcohol they consume, but it is also | argely a
reality only a small fraction of the alcohol cons
much as 90% of the absorbed alcohol di ffuses into
ing circulation. Thi s Aspreading outo of dalsctorhi o
but iTohnusyot hme of dar sd mo wnutt i @fn water into which th
i mpact the alcohol concentration. Ulti mately the
the alcohol wild]l become. This being said, very fe
of water in the body without endangering a person
and thus distribution of weliagdioldyi F aa dfeirtcken qaueep
What is the significance of a personds weight
Due to the fact that most tissues in the human
goes up, so does t he wollwme ooff wvidehteart.e b aTthceo nlcaerng erre
al cohol becomes. As seen i@a Oeeriebbesinathenebelkec
jectds weight increases.
Will two people who drink the same amount al w
If it becomes necessary to estimate an indiviod
tools such as the Wi dmark formula or drink charts
esti mate of a personds BAC based on their weight
properly interpreted, it must be understood that
t hat has already been eliminated from the body.
be significantly affected by the body fat percent
water into which alacsohboodyc afna tdipsetrrciebnuttaeg e rTihsuess , |
down, and subsequently the concentratiTdhm sofmealnsoh
t wo people of the same weight mwehyo rnecetn R ummbet hgasam
their body fat percentage, and wultimatel y vtohleu nveo |
of distdibuersn),
How does gender affect alcohol concentration?
It is apparent that certain physiological char
bet ween gender s. This is true of body fat percen
mated t o -b&%,abwhiitl €4t he average body f2®0t%.p e r cTehrnutsa
cussed above, we would typically expect women to
same weight. Because women typically have | ower
hi gher alcohol concentrations than men of the sanm

conditions.

i 3 drinks 4 drinks 5 drinks AV g mal e — | 7% b
Weight (Ib)] Male Female | Male Female Male Female _

100 0.132] 0.154 0.176 0.206 0.220 0.257 (vd = 0.7}t/ kg)
110 0.120] 0.140 0.160 0.187 0.200 0.234 Avg femal e = 2090
120 0.110] 0.128 0.147 0.171 0.184 0.214 (Vd = 0.6]|L/kg
130 0.102] 0.119 0.136 0.158 0.169 0.198
140 0.094] 0.110 0.126 0.147 0.157 0.184 *This chart] does
150 0.088) 0.103 0.117 0.137 0.147 0.171 count for all coho
160 0.083| 0.096 0.110 0.128 0.138 0.161 tion or unalbsor be
170 o0.078] 0.091 0.104 0.121 0.130 0.151 s+ pDrink isldefi
180 0.073] 0.086 0.098 0.114 0.122 0.143
190 0.070] 0.081 0.093] 0.108] 0.116] 0.135 floz of alc ¢ hol
200/ 0.066] 0.077 0.088 0.103 0.110 0.128

Note: A complete drink chart can be found on p. 59 of this manual.
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Hypothetical Model: 175 Ib man consuming 6 std drinks over 2 hr.

0.14
0.12 - —
[~ "~ — 3 hr post drinking
0.1
— == _0.01 g/dL/hr
0.08 4 . \_~
B Vol o 0.015 OYekmibir
Ag.o6 {4 o - ™~
C V4 N
[} -
0.04 :‘c" ‘-.\
\
N\ 0.025 g/dL/hr
0.02 4;4 g

Time -min
Can we calculate a personodés alcohol l evel i f
Esti mates of alcohol l evel in an individual based or
di stribution, and elimination r &Nienaark e rividlnd daeu g ihn ¢
|l a can provide accurate estimates when utilized by g
assumptions underlying the calculation. As seen in
absorption, distribution, and elfihmredbbiren oheabechol
sonds alcohol | evel is a chemical test on a sampl e c
Table of Select Factors Affecting Alcohol Level
Procescs Factor Rel evant Fact: | mpac
Admi ni s Amount Strength of be Hi gh
Size of bever Hi gh
Ti me of Admi Hi gh
Absorp Absorption Stomach Conditior Hi ghly vs
Diet (typel/ amount Moder ad ecor
Di seases/ Path Var i es
Type of beverag: Low me d
Speed of consu Low
Ti me Since A Hi gh
Di stril Body mass ( Hi gh
Vol ume of Di Body fat perce Moderat e
EIl i mi n; El i minati o Genetics and dri Hi gh|reque
Ti me Since A Hi gh
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THE SCIENCE OF ANALYZING ALCOHOL IN BREATH

Respiration is the exchange of gases between an orga
the absorption of oxygen from the environment and th
piration air is taken in through the mouth or nose a
the trachea branches into smaller air tubes called b
sacs aclaviellobldis.e al veoli are surrounded by smal/l bl ood
gases. Thus, it is in these pulmonary alveoli that t
and the breath. I f alcohol i s parlevseeon ta r imetnbbhreahnkel b o d
amount proportional to the alveolar blood alcohol <co

Alcohol vapor partitions b
the blood and the breat
pulmonary alveoli.

|mage adapted from
Gray's Anatomy

Al cohol is a liquid, so how does it get into the

In reality most substances have the potenti al
tendency of a substance to chawmgéeashdiés frnomebdyl dgp
environment in which the substance exists. In a rel
hol to form a vapor and diffuse into theHbnewndh ILtawm
basically asserts that in a closed system the partia
wi || be proportional to its concentratni drmeimltvleellii g
cohol concentration (BrAC) wil!/ be proportional to t
So is a personds breath alcohol concentration al

To answer this question wethmsdomu-nderstand that a

centration of alcohol in the breathAI‘i"'B"""‘pEF“H'b"U"thlonal,
trati on of allmofha)ctt,lnlmhleuﬂmzhlmosiubjects G he amount
hol in blood is significantly | arger , ! amount
ume of Tbhriesatrhe.l ati onship between the 0 of
bl ood and the breath can blkeodeésbkr ¢ HEO know
anol partAtid®4 degiees Celsius, th@/1Q0 '!gerat
breat h, the bl ood: air et hanol partimli Bl'eaft

to be approximately 2100: 1. Thi s Beod Alcohol a ¢ |
grees Celsius there is 2100 ti mes Abohol I in a
in the same volume of Ilai rl aiyt€tmacnddrst a& cetr .ee., v oo e ind t bl ood
al so means that there wil/ ulti mately be approxi mat
al cohol in one tenth of a |iter of bl ood, or 100 mL,
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Does this mean that a person with a blood alcoho
concentration of 0.08 g/210L7?7
It is true that if we were to directly measure bo
alveolar BAC of 0.08 g/100mL would produce an al veol
the reason thatGmosgiatatdesinenal aodholbl concentration
mL of Dbl ood or grams of alcohdil)lprerr dl0iLt yo,f dea e@itthe
l' i brium with the blood in the alveol i, the interact
exhal ation can affect the alcohol concentration of t
upper respiratory tract typically becomes cooled to
breath then reacts with the cooler airway surfaces r
way i s warmed and reaches equilibrium with the breat
al cohol |l evel than the alveolar air, and thus a | owe
How do we prevent alcohol from being | ost during
Though it impossible to prevent all alcohol | oss
dur imagx iamum exwhdll atsihmw | ess | oss and better equilibr]
respiratory tract. This can be observed in the illus
l ati on, but the change ine®uiAlCilgriaemahley Il avelrsioafth
i mportant nmaox ifraucm e hmalmatai drest subject to ensure the
that has reached relative equiSiinbprliyunp uai tthh et haei ra lavte ot
exhalation wil!/l give the best reflect.ion of the brea
Low Brelath Higher Bfeat
Vol ume :s Vol umesg
1 Rapid|y T Levelinf of
changilng Br AC cujrve
Br AC T Mini ahaclohol
1 Signiflicant loss tolthe
alcoholl loss to wa.y
the aifway is 1 Better rlefl e
occurryrng of al veo]l ar
T Poor rflflec- ¢ Less vatfliat
tion of al veo- bet ween |samp
Il ar BrfAC
How do you know if the subject is providing a ma
The maxi mum amount of air that a pervsiotnalc acna pdehiatl:
cauwsiet al omphortgd expiratory volume is somewhat depe
subject, it is sometimes difficult to ascertain whe
sonhe I ntoxilyzer 9000 evaluates the flow, volume, a
amount of equilibrium has beeBverawhend &dHesobjeect dvel i
sufficient for testing, the mehS5SWUrleadwdr ACham ghe&il0Lm

Typical Vital Capacity of Healthy Subjects

Males age <40 Males age 400 Females age <40 Females age 4100

3to 7 liters 2 to 6 liters 2.51t0 4.5 liters 1.5 to 3 liters
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